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Amendments to the Claims: 

1 . (Currently Amended) A method for preserving data in a data storage system , 
the method comprising: 

receiving a command to preserve data in the data storage system: 

receiving a first data being written to a data block on a first storage volume prior to 
receiving the command : 

determining whether the data block is stored on a first storage image, the first image 
being a copy on write snapshot of the first storage volume created in response to the 
command, the operation of determining based on indication information associated with the 
first storage image: 

writing the first data to the data block on the first storage image when the data block 
is stored on the first storage image: 

i nd i cat i ng th e data b l ock b ei ng stor e d on a s e cond storag e i mag e , th e i nd i cat i on 



writing the first data to the data block on [[the]] a second storage image when the 
data block is stored on a second image; and 

wherein the copy on write snapshot occurs without the data storage system being in 
a guiescent state . 

2. (Cancelled) 

3. (Currently Amended) The method of claim [[2]] 1, wherein the determining 
and updat i ng comprises: 

examining a lookup table to determine whether there is an entry associated with the 
data block, the lookup table being associated with the first storage image j and 

d el eting th e e ntry assoc i at e d w i th th e data b l ock if th e entry e x i sts wherein the entry 
indicates that the data block is stored on the first image . 

4. (Currently Amended) The method of claim 1 , further comprising: 
acquiring a lock from a lock mechanism before indicating the data block being stored 

on [[a]] the second storage image; and 

releasing the lock after writing the first data to the data block on the second storage 




w i th a first storag e imag e wh i ch i s a copy on wr i t e snapshot; 
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5. (Original) The method of claim 4, wherein the lock mechanism is maintained 
independent to the first and the second storage images. 

6. (Currently Amended) The method of claim 1 , further comprising: 
receiving a second data being written to the data block on [[a]] the second storage 

volume after receiving the command ; 

determining whether the data block is stored on the first storage image or the second 
storage image; 

updat i ng th e i nd i c a t i on i nformat i on to indicat e th e d a ta b l ock i s stor e d on th e s e cond 
storag e imag e ; 

when the data block is stored on the second storage image, replicating an e xist i ng 
data stor e d on the data block of the second storage image to the first storage image and 
updating the indication information ; and 

writing the second data to the data block on the second storage image. 

7. (Cancelled) 

8. (Currently Amended) The method of claim [[7]]6, wherein the determining 
and updat i ng comprises: 

examining a lookup table whether there is an entry associated with the data block, 
the lookup table being associated with the first storage image; and 

wherein updating the indication information comprises creating the entry associated 
with the data block if the entry does not exist. 

9. (Original) The method of claim 6, further comprising: 

acquiring a lock from a lock mechanism before updating the indication information; 

and 

releasing the lock after writing the second data. 

10. (Original) The method of claim 9, wherein the lock mechanism is maintained 
independent to the first and the second storage images. 

1 1 . (Original) The method of claim 1 , further comprising: 
receiving a request to read from a data block on the first storage volume; 
determining whether the data block is stored on the first storage image or on the 

second storage image, based on indication information associated with the first storage 



image; 
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reading the data block from the first storage image if the data block is stored on the 
first storage image; and 

reading the data block from the second storage image if the data block is stored on 
the second storage image. 

12. (Original) The method of claim 1 1 , further comprising examining a lookup 
table whether there is an entry associated with the data block, the lookup table being 
associated with the first storage image. 

1 3. (Original) The method of claim 1 1 , further comprising: 

acquiring a lock from a lock mechanism before determining whether the data block is 
stored on the first storage image or on the second storage image; and 

releasing the lock after reading the data block from the second storage image. 

14. (Original) The method of claim 13, wherein the lock mechanism is maintained 
independent to the first and the second storage images. 

15. (Currently Amended) A machine-readable medium having executable code 
to cause a machine to perform a method for preserving data in a data storage system , the 
method comprising: 

receiving a command to preserve data in the data storage system; 

receiving a first data being written to a data block on a first storage volume prior to 
receiving the command ; 

determining whether the data block is stored on a first storage image, the first image 
being a copy on write snapshot of the first storage volume created in response to the 
command, the operation of determining based on indication information associated with the 
first storage image; 

writing the first data to the data block on the first storage image when the data block 
is stored on the first storage image; 

ind i cat i ng th e data block b e ing stor e d on a se cond s torag e i mag e , th e ind i cation 
inform a tion b ei ng associat e d w i th a f i rst storag e i mag e wh i ch is a copy on writ e snapshot; 

writing the first data to the data block on [[the]] a second storage image when the 
data block is stored on a second image; and 

wherein the copy on write snapshot occurs without the data storage system being in 
a guiescent state . 
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16. (Cancelled) 

17. (Currently Amended) The machine-readable medium of claim [[16]]15, 
wherein the determining a nd updating comprises: 

examining a lookup table to determine whether there is an entry associated with the 
data block, the lookup table being associated with the first storage image s and 

d e l e ting th e e ntry a ssoc i at e d w i th the data block i f th e e ntry e xist s wherein the entry 
indicates that the data block is stored on the first image . 

18. (Currently Amended) The machine-readable medium of claim 15, wherein 
the method further comprises: 

acquiring a lock from a lock mechanism before indicating the data block being stored 
on [[a]] the second storage image; and 

releasing the lock after writing the first data to the data block on the second storage 

image. 

19. (Original) The machine-readable medium of claim 18, wherein the lock 
mechanism is maintained independent to the first and the second storage images. 

20. (Currently Amended) The machine-readable medium of claim 1 5, wherein 
the method further comprises: 

receiving a second data being written to the data block on [[a]] the second storage 
volume after receiving the command ; 

determining whether the data block is stored on the first storage image or the second 
storage image; 

updat i ng th e i ndicat i on informat i on to indicat e th e data b l ock i s stor e d on th e s e cond 
storag e imag e ; 

when the data block is stored on the second storage image, replicating an e x i st i ng 
data stored on the data block of the second storage image to the first storage image and 
updating the indication information ; and 

writing the second data to the data block on the second storage image. 

21. (Cancelled) 

22. (Currently Amended) The machine-readable medium of claim [[21]]20, 
wherein the determining and updat i ng comprises: 
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examining a lookup table whether there is an entry associated with the data block, 
the lookup table being associated with the first storage image; and 

wherein updating the indication information comprises creating the entry associated 
with the data block if the entry does not exist. 

23. (Original) The machine-readable medium of claim 20, wherein the method 
further comprises: 

acquiring a lock from a lock mechanism before updating the indication information; 

and 

releasing the lock after writing the second data to the data block on the second 
storage image. 

24. (Original) The machine-readable medium of claim 23, wherein the lock 
mechanism is maintained independent to the first and the second storage images. 

25. (Original) The machine-readable medium of claim 15, wherein the method 
further comprises: 

receiving a request to read from a data block on the first storage volume; 

determining whether the data block is stored on the first storage image or on the 
second storage image, based on indication information associated with the first storage 
image; 

reading the data block from the first storage image if the data block is stored on the 
first storage image; and 

reading the data block from the second storage image if the data block is stored on 
the second storage image. 

26. (Original) The machine-readable medium of claim 25, wherein the method 
further comprises examining a lookup table whether there is an entry associated with the 
data block, the lookup table being associated with the first storage image. 

27. (Original) The machine-readable medium of claim 25, wherein the method 
further comprises: 

acquiring a lock from a lock mechanism before determining whether the data block is 
stored on the first storage image or on the second storage image; and 

releasing the lock after reading the data block from the second storage image. 
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28. (Original) The machine-readable medium of claim 27, wherein the lock 
mechanism is maintained independent to the first and the second storage images. 

29. (Currently Amended) An apparatus for preserving data in a data storage 
system , comprising: 

means for receiving a command to preserve data in the data storage system; 

means for receiving a first data being written to a data block on a first storage volume 
prior to receiving the command ; 

means for determining whether the data block is stored on a first storage image, the 
first image being a copy on write snapshot of the first storage volume created in response to 
the command, the means for determining based on indication information associated with 
the first storage image; 

means for writing the first data to the data block on the first storage image when the 
data block is stored on the first storage image; 

m e ans for i nd i cating th e data b l ock be i ng stor e d on a s e cond storag e i mag e , th e 
ind i cat i on i nformat i on b ei ng assoc i at e d with a first storag e i mag e wh i ch i s a copy on wr i t e 
snapshot; and 

means for writing the first data to the data block on [[the]] a second storage image 
when the data block is stored on a second image; and 

wherein the copy on write snapshot occurs without the data storage system being in 
a guiescent state . 

30. (Cancelled) 

31 . (Currently Amended) The apparatus of claim [[30]]29, wherein the means for 
determining and m e ans for updating comprises: 

means for examining a lookup table to determine whether there is an entry 
associated with the data block, the lookup table being associated with the first storage 
imagej[; and]] 

m e an s for d ele t i ng th e e ntry as s oc i at e d with th e data b l ock i f th e e ntry e x i sts wherein 
the entry indicates that the data block is stored on the first image . 

32. (Currently Amended) The apparatus of claim 29, further comprising: 
means for acguiring a lock from a lock mechanism before indicating i ndicat i ng the 

data block being stored on [[a]] the second storage image; and 

means for releasing the lock after writing the first data to the data block on the 
second storage image. 
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33. (Original) The apparatus of claim 32, wherein the lock mechanism is 
maintained independent to the first and the second storage images. 

34. (Currently Amended) The apparatus of claim 29, further comprising: 
means for receiving a second data being written to the data block on [[a]] the second 

storage volume after receiving the command ; 

means for determining whether the data block is stored on the first storage image or 
the second storage image updating th e indicat i on i nformat i on to ind i c a t e th e d a t a b l ock i s 
stor e d on th e s e cond storag e i mag e; 

means for replicating an e xisting data stor e d on the data block of the second storage 
image to the first storage image and means for updating the indication information when the 
data block is stored on the second storage image ; and 

means for writing the second data to the data block on the second storage image. 

35. (Cancelled) 

36. (Currently Amended) The apparatus of claim [[35]]34, wherein the means for 
determining and m e ans for updat i ng comprises: 

means for examining a lookup table whether there is an entry associated with the 
data block, the lookup table being associated with the first storage image; and 

wherein the means for updating the indication information comprises means for 
creating the entry associated with the data block if the entry does not exist. 

37. (Original) The apparatus of claim 34, further comprising: 

means for acquiring a lock from a lock mechanism before updating the indication 
information; and 

means for releasing the lock after writing the second data. 

38. (Original) The apparatus of claim 37, wherein the lock mechanism is 
maintained independent to the first and the second storage images. 

39. (Original) The apparatus of claim 29, further comprising: 

means for receiving a request to read from a data block on the first storage volume; 

means for determining whether the data block is stored on the first storage image or 
on a second storage image, based on indication information associated with the first storage 
image; 
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means for reading the data block from the first storage image if the data block is 
stored on the first storage image; and 

means for reading the data block from the second storage image if the data block is 
stored on the second storage image. 

40. (Original) The apparatus of claim 39, further comprising means for examining 
a lookup table whether there is an entry associated with the data block, the lookup table 
being associated with the first storage image. 

41 . (Original) The apparatus of claim 39, further comprising: 

means for acquiring a lock from a lock mechanism before determining whether the 
data block is stored on the first storage image or on a second storage image; and 

means for releasing the lock after reading the data block from the second storage 



42. (Original) The apparatus of claim 41 , wherein the lock mechanism is 
maintained independent to the first and the second storage images. 

43. (Currently Amended) A data storage system, comprising: 

a processing system; and a memory coupled to the processing system, the memory 
storing instructions, which when executed by the processing system, cause the processing 
system to perform the operations of: 

receiving a command to preserve data in the data storage system; 

receiving a first data being written to a data block on a first storage volume prior to 
receiving the command ; 

determining whether the data block is stored on a first storage image, the first image 
being a copy on write snapshot of the first storage volume created in response to the 
command, the operation of determining based on indication information associated with the 
first storage image; 

writing the first data to the data block on the first storage image when the data block 
is stored on the first storage image; 

i nd i cat i ng th e data b l ock b ei ng stor e d on a s e cond storag e i mag e , th e i ndicat i on 
i nformat i on b ei ng assoc i at e d w i th a f i rst storag e i mag e wh i ch i s a copy on wr i t e snapshot; 

writing the first data to the data block on [[the]] a second storage image when the 
data block is stored on a second image; and 
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wherein the copy on write snapshot occurs without the data storage system being in 
a guiescent state . 

44-68. (Cancelled) 
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